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Introduction
This contribution expresses our views on uplink enhancements for URLLC in unlicensed controlled environments as part of the objectives of the related Work Item [1]: 
a.	 Specify support for UE-initiated COT for FBE with minimum specification effort
b.	 Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
UE-initiated COT for FBE
One motivation for UE-initiated COT is to reduce the latency of UL transmissions in configured resources (such as configured grant PUSCH transmission, and SR) as gNB is not aware if there is any transmission that occurs in those resources and the gNB itself may not have any DL or UL data/control/reference signal to schedule/transmit and hence may not sense the channel to acquire a COT. 
Conditions for a UE to initiate a COT
Allowing only a limited set of UEs under certain conditions to initiate a CO instead of allowing a lot of UEs (or most UEs capable of UE CO initiation) to initiate a COT at the beginning of a frame period can have certain advantages.
As an example, allowing UEs only with high priority (HP) data/control to initiate a CO can be useful to give them a chance to use the beginning of the CO to send their HP data/control. For instance, as shown in Figure 1, assume that two UEs have overlapping configured grant resources; both UEs would compete for access to the shared resource. As an outcome of the clear channel assessment (CCA), it may happen that only one of them detects the channel as idle while the other detects it as busy, so that only one of the UEs would transmit its data; in such a case, there is a high likelihood that the corresponding transmission can be received correctly. However, it may also happen that both UEs detect the channel as idle during their respective CCA procedure, so that both are accessing the channel simultaneously, leading to collisions on the channel and consequently to a high likelihood that neither transmission can be received correctly. It may also happen that both UEs detect the channel as busy, so that neither will transmit.
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[bookmark: _Ref46463589]Figure 1: UE1 has high-priority (HP) data and UE2 has low-priority (LP) data at the beginning of a COT/FFP; UE1 is allowed to initiate a COT
 
Proposal 1: For supporting URLLC in unlicensed band, only UEs with high priority data/control can be allowed to initiate a COT for FBE.
Managing the first UL transmission burst after COT initiation
When a gNB shares a channel occupancy initiated by a UE with configured grant PUSCH transmission, the first UL transmission (transmission burst) sent by the UE may not occupy most of the acquired FFP  as there will be not much time resources left for COT sharing with gNB. In case a configured grant resource at the beginning of a frame period is relatively long, such PUSCH transmission needs to be terminated. One simple way to terminate a PUSCH transmission is to skip the remaining PUSCH repetitions such that the transmitted PUSCH is not longer than a certain number of repetitions. For instance, assuming the number of (nominal) repetitions ‘K’ to be applied to the transmitted transport block is 4, the UE only transmits the first two transmissions of the PUSCH repetition as shown in Figure 2.
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[bookmark: _Ref46927990]Figure 2: The CG resource is associated with 4 repetitions, a new TB is transmitted using the first two repetitions (one initial transmission and 1 repetition).

Proposal 2: For the case of UE-initiated COT with configured grant PUSCH transmission, the number of repetitions applied to a transport block at the beginning of the acquired FFP is less than the number of repetitions associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
In addition, to increase the likelihood of the first UL transmit burst being decoded at the gNB, UEs initiating the COT can be allowed to transmit their first UL transmission burst after acquiring the COT with higher power than usual.
Proposal 3: For the case of UE-initiated COT with configured grant PUSCH transmission, the transmit power at the beginning of the acquired FFP can be higher than the transmit power associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Furthermore, in addition to the first UL transmission on a CG resource, if there is another high priority UL transmission on another CG resource within the same acquired FFP and the gap between the end of first transmission and beginning of next high priority transmission is greater than 16µs, then UE is required to perform LBT again according to the current specification in Rel-16 NR-U. However, upon LBT failure, UE could lose the channel and is not able to transmit high priority UL data/control. This is not desirable for high priority URLLC traffic with low-latency requirements. Therefore, solutions should be considered to increase the probability of UE keeping the channel and transmitting high priority UL data/control within the required latency constraints.
Proposal 4: For the case of UE-initiated COT with configured grant PUSCH transmission, solutions should be considered to avoid LBT before a high priority UL transmission at the beginning of the acquired FFP. 
Conclusions
This contribution provided our views regarding uplink enhancements for URLLC in unlicensed controlled environments as follows:
Proposal 1: For supporting URLLC in unlicensed band, only UEs with high priority data/control can be allowed to initiate a COT for FBE.
Proposal 2: For the case of UE-initiated COT with configured grant PUSCH transmission, the number of repetitions applied to a transport block at the beginning of the acquired FFP is less than the number of repetitions associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Proposal 3: For the case of UE-initiated COT with configured grant PUSCH transmission, the transmit power at the beginning of the acquired FFP can be higher than the transmit power associated with PUSCH transmissions of the configured grant (in transmission occasions other than those of the beginning of the acquired FFP).
Proposal 4: For the case of UE-initiated COT with configured grant PUSCH transmission, solutions should be considered to avoid LBT before a high priority UL transmission at the beginning of the acquired FFP. 
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